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Dear Editor,

Coronavirus disease 2019 (COVID-19), caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has resulted in a
catastrophic pandemic [1]. Since the COVID-19 pandemic began,
several SARS-CoV-2 mutants or variants have been discovered and re-
ported. These variants are usually the products of recombination, se-
lection pressure, and point mutations. The neutralizing activity of
vaccine-elicited antibodies and monoclonal antibodies (MABs) could
be affected by SARS-CoV-2 mutations, resulting in a mild-to-significant
loss of efficacy. Moreover, these viral mutations might considerably
affect the viral transmission, treatment effectiveness, and diagnostic
procedures. Recently, the emergence of the Omicron variant (B.1.1.529)
of SARS-CoV-2 has been postulated to be a serious threat which can
worsen the prevailing situation amid the serious efforts of many nations
to contain this global pandemic [2]. This correspondence article aims to
highlight the plausible reasons which could have led to the emergence of
the Omicron variant (B.1.1.529) and the lessons learnt which could
avert such viral evolutions in the future.

Initially, the Omicron variant was detected in Botswana, South Af-
rica. On November 24, 2021, it was reported to the World Health Or-
ganization (WHO), and on November 26, 2021, it was identified as a
variant of concern (VOC) (WHO, https://www.who.int/new
s/item/26-11-2021-classification-of-omicron-(B.1.1.529)-sars-cov-2-
variant-of-concern). Moreover, according to the latest available statis-
tics from the GISAID COVID tracking programme as of December 7,
2021, 697 Omicron cases have been confirmed worldwide. Out of all the
confirmed cases, 228 have been found in South Africa, 33 in Ghana, and
33 in the United States. In addition, 42 countries have confirmed the
presence of this newly evolved variant (GISAID, https://www.gisaid.
org/hcov19-variants/). However, the actual figures may be higher
than the recorded numbers and these numbers might increase drastically
in the coming weeks.

Of note, the scientific community across the globe has raised con-
cerns about the emergence of the Omicron variant due to the large
number of mutations as compared to the previously reported VOCs. A
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total of 32 mutations have been detected in the spike protein alone
compared to the 16 mutations in the highly infectious Delta variant
(B.1.617.2), besides those in other proteins such as NSP12 and NSP14
that are essential for viral replication. Moreover, it is believed that the
Omicron variant could be three times more infectious than the original
SARS-CoV-2 strain [2] (Fig. 1). The recent early research has indicated
that the Omicron variant contains certain deletions as well as a signifi-
cant number of mutations, some of which overlap with those found in
the Alpha, Beta, Gamma, and Delta VoCs. Such kind of deletions and
mutations have been well-known for increasing viral transmissibility
and binding affinity. Moreover, these mutations have been postulated to
have higher chances of immune evasion or antibody escape. Although
the consequences of the other omicron mutations have not been deci-
phered yet, there is a great degree of ambiguity regarding how the whole
combination may alter the viral behaviour and vulnerability to both
natural and vaccine-induced immunity [3].

Early evidence has shown that the Omicron (B.1.1.529) and the
Alpha (B.1.1.7) variant share a mutation known as P681H, which, when
paired with two other modifications, may enable the virus to spread
more easily from person to person. Another investigation has suggested
that the combination of the two additional alterations, Q498R and
N501Y, might enhance the virus’s ability to bind to the host receptor
Angiotensin-converting enzyme 2 (ACE2). A section of the spike known
as the N-terminal domain also has some missing amino acids. This area
of the spike is a popular target for neutralizing antibodies (NABs), the
immunological proteins that prevent the virus from entering into the
cells. Notable changes in the target area of the NABs could enable the
virus to evade the immune response elicited from the natural infection
or vaccination. (ScienceNews, https://www.sciencenews.org/artic
le/omicron-coronavirus-variant-vaccines-mutations). In this context,
the transmission of the Omicron variant between two fully vaccinated
persons across the corridor of a quarantined hotel has highlighted the
potential concern associated with the Omicron variant [4]. However, it
is evident that it would be an ambiguity for certain weeks whether the
Omicron is also capable of evading the vaccine-induced immunity.

Since the emergence of the Omicron form, several countries have

1743-9191/© 2021 1JS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.


https://www.who.int/news/item/26-11-2021-classification-of-omicron-(B.1.1.529)-sars-cov-2-variant-of-concern
http://www.who.int/news/item/26-11-2021-classification-of-omicron-(B.1.1.529
http://www.who.int/news/item/26-11-2021-classification-of-omicron-(B.1.1.529
https://www.gisaid.org/hcov19-variants/
https://www.gisaid.org/hcov19-variants/
https://www.sciencenews.org/article/omicron-coronavirus-variant-vaccines-mutations
https://www.sciencenews.org/article/omicron-coronavirus-variant-vaccines-mutations
www.sciencedirect.com/science/journal/17439191
https://www.elsevier.com/locate/ijsu
https://doi.org/10.1016/j.ijsu.2021.106198
https://doi.org/10.1016/j.ijsu.2021.106198
https://doi.org/10.1016/j.ijsu.2021.106198
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijsu.2021.106198&domain=pdf

M. Dhawan et al.

The Concerns about the Omicron Variant

e l @ Increased viral shedding

SARS-CoV-2 passes from person to

person via droplets and aerosols that are -
‘shed' when someone breathes, speaks,
coughs or sneezes. A variant of concern
could increase the amount of virus that
someone sheds, increasing the likelihood
of passing on the infection

@ Increased contagious window.~

An individual is infectious while the virus is
replicating in the upper respiratory tract. A
variant of concern could increase in the length of
time that the virus replicates, thereby increasing
the contagious window. The longer someone is
contagious, the more chances they have to pass
on the infection to someone else.

@ Increased environmental stability

binding affinity of S-
Fomite transmission occurs when someone gets infected in wi
with SARS-CoV-2 after touching a surface or object prOteIn with the ACE2
contaminated with the virus. A variant of concern may survive receptors

longer on surfaces. Importantly, increased environmental
stability may also include prolonged survival of the virus in
aerosols and droplets.

Omicron
Variant More than 30 Mutations
in the Spike Protein of
Omicron Variant

l Spike protein

o
-

h .
# Spike protein
;:‘ f i

s

International Journal of Surgery 97 (2022) 106198

SARS-CoV-2

Spike
protein

®
\
'
.

11

TMPRSS2

ACE2
receptor

@ Increased binding to
\ \—/ host receptor

N\, SARS-CoV-2 infects us by binding
\ \\to a receptor, called the ACE2
ceptor, on cells in our
réspiratory tract. A variant of
concern might bind to ACE2
better, increasing the ability of a
virus to infect our cells.

@

The higher number of
mutations in the Spike
protein of Omicron
variant has been
postulated for increased

5 major mutations in the
Delt_a Spike Protein of Delta
Variant Variant

A

Fig. 1. The figure (adapted from www.biorender.com) represents the comparative number of mutations observed in the most dominating variant of the time delta
variant and the newly emerged Omicron variant and the potential concerns associated with the emergence of Omicron variant. Moreover, large number of mutations
in the Omicron variant can be associated with the increased capability of transmission and the binding affinity with angiotensin converting enzyme 2 (ACE2) re-
ceptors to gain access into the host cells. However, there are still several questions marks regarding the concerns related with the Omicron variant such as the actual

increase in the transmissibility and virulence which will be addressed in future.

made significant adjustments in their immunization programmes,
including the recommendation for a third booster dose of vaccine in
large populations to avoid any potential repercussions. According to
Keeling and his co-authors’ modelling study, COVID-19 hospitalization
rates in England can be reduced with the boosters and kept below the
present levels for at least two years. However, if the protection wears off
faster than expected, the boosters may be required every 6-12 months to
avoid an increase in hospital admissions and fatalities [5].

It is necessary to keep in mind that providing immunizations to those
who have not had a single dose is more vital than the implementation of
booster protocols. This unvaccinated mass includes the vast majority of
people in Africa, whose vaccination rates are far lower than in other
regions of the world, thus favouring the emergence of variants. For
months, scientists have cautioned that disparities in the vaccine distri-
bution might promote the viral evolution and spread by exposing huge
groups of individuals to infection (ScienceNews, https://www.sciencen
ews.org/article/omicron-coronavirus-variant-vaccines-mutations). In-
equalities in the vaccination rates across the countries would not let the
pandemic halt, as countries with low vaccination rates are likely to
develop variants. In addition to the use of boosters, the emergence of the
Omicron variant necessitates an international travel prohibition to avoid
any catastrophic repercussions. It is well-known that a travel ban can

buy some additional time to mitigate the disastrous consequences of the
outbreak of a novel variant. Moreover, while the vaccination pro-
grammes, including the boosters are still in full swing in many countries,
the effective border-control measures are also required. A strict imple-
mentation of travel restrictions along with an efficient track and trace
system is required to provide enough time to the healthcare system to
prepare for any potential overburdening due to the rise of cases (Nature
News, https://doi.org/10.1038/d41586-021-03608-x).

Furthermore, the novel variants of SARS-CoV-2 have been detected
on a regular basis. Many immunocompromised people, with their
weakened immune systems and higher susceptibility to infection due to
a lack of adequate public health infrastructure, lower vaccination rates,
and other factors, facilitate the emergence and dissemination of novel
viral variants. Thus, there is a need for the worldwide coordinated ef-
forts by the government agencies, biotechnology and pharmaceutical
companies as well as the research and healthcare institutions, in order to
effectively manage this pandemic. It has been well stated by one of the
WHO scientists that by delaying action to address the vaccination
disparity, we are giving more time to the virus to evolve in a manner that
scientists may not be able to anticipate or control. Hence, it is necessary
to adopt the public health and social measures in a targeted and
consistent manner to eradicate this pandemic (https://www.sciencen
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